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In the Specification: 

Applicant submits a substitute specification to replace the previously submitted 
one. Please make the substitution. 

Gas storage capsule and method for filling said capsule 

BACKGROUND OF INVENTION 

The invention relates to the packing technique field and can be used in the varnish 
and paint spray cans, perfume industry, fire fighting technique and in the everyday life 
for spraying household chemicals and drink aeration. 

The known pressurized dispensing device consists of the body, dispensing valve, 
which is placed in the opening on the body side, a liquid to be dispensed, propellant, a 
propellant sorbed by a sorbent material, placed inside the body (International Application 
PCT/RU92/00129, filed: 26.06.92; Priority Date 29.06.91; International Publication 
Number WO 93/00277, Date: 07.01.93, International Classification 5 B 65 D 83/14). 

The filling (charging) of such a pressurized dispensing container is accomplished 
by means of the charging valve for a sorbent material and propellant and by the 
dispensing valve, which permits the high degree and quality filling of the container with 
the liquid to be dispensed. With that the known device requires providing special 
equipment for filling (charging) the dispensing container. It requires providing automatic 
rotor systems for charging of such containers without allowing to reuse such pressurized 
dispensing containers for various dispensed substances and gas, because of the 
complexity of cleaning of the dispensing body and of preparing of the sorbent material. 

There is also known a pressurized dispensing container, which includes the body, 
the dispensing valve, installed in the opening of the body wall, the liquid to be dispensed, 
propellant, capsule, which are placed inside the body, sorbent substance particles 
saturated with propellant gas and placed inside the capsule, and the filter element, which 
serves as a capsule body cover. The device is permeable for the propellant gas because of 
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the openings in the gas impermeable material , which openings are impermeable to the 
sorbent particles (United States Patent No. 3964649). 

This device is relatively simple, since the pressurized dispensing container can be 
charged with the dispensing liquid and capsule through the opening (orifice) in the body 
wall before the installation of the dispensing valve. 

There is also a known method for filling a dispensing container by placing a 
sorbent material into the capsule which is permeable for the propellant gas and 
impermeable for the particles, filling the sorbent material with the propellant gas. filling 
the container with the dispensing liquid, pumping the propellant gas and inserting the 
capsule into the dispensing container, and hermetically sealing the body of the dispensing 
container (United States Patent No. 3964649). 

This method can deteriorate the quality of the saturation of the sorbent material by 
propellant gas, because the materials with an absorption heat in the sorbent substance 
higher than that of the propellant can penetrate the sorbent substance. 

There is also known a capsule for gas storage, which capsule contains a gas 
impermeable body inside which the particles of a sorbent material saturated with a gas 
are placed, and which is supplied with an outlet sealed channel (Patent RU 2086489 CI, 
B 65 D 83/14. 10. 08.1997). The known device has the means for locking the gas outlet 
and is positioned in a predetermined way with regard to a technical opening, which limits 
the ways in which the capsule can be used. 

SUMMARY OF THE INVENTION 

The technical result accomplished by an embodiment of the invention is to 
provide of a sorbent material saturated by a gas to a high degree and to increase the 
number of ways in which the capsule can be used (versatility). 

To achieve the described technical result, a capsule for gas storage is provided 
with a gas impermeable body into which the particles of a sorbent material for gas 
sorption are placed. The gas impermeable body is provided with a sealed outlet channel. 
The body contains a sorbent- free portion of sufficient volume to receive a predetermined 
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amount of solidified gas which is placed inside the gas impermeable body in the solid 
phase. 

The sealing of the outlet channel can be made as a valve having an elastic 
element, which opens the gas outlet and releases the gas from the capsule only when the 
pressure inside the capsule exceeds the pressure of the medium surrounding the capsule 
by a predetermined value. 

The body can be made as a cylinder, which consists of two or more pans. 

The valve can be placed on the joint of the body parts. 

The body part, accomplished as a petal-shaped element can serve as an elastic 
element. 

The outlet sealed channel can be accomplished as a molecular sieve, which lets 
through only the molecules of the gas to be sorbed. 

To solve the above-identified problem and to achieve the desired technical result, 
the method of filling the capsule with a sorbent gas comprises placing the sorbent into the 
capsule comprising a gas impermeable body. The gas impermeable body has a sorbent- 
free portion and is capable of releasing the gas and retaining the sorbent material inside 
the gas impermeable body. In addition, the method comprises placing a predetermined 
amount of a solidified gas into the sorbent-free portion and sorbing the gas inside the gas 
impermeable body by the sorbent material 

A possible embodiment of the method is by solidified gas is placed into the 
capsule before the capsule is filled with the sorbent material. 

Another possible embodiment of the method is where the capsule is formed as a 
cylinder comprising at least two portions. 

The above-referenced task was successfully accomplished by practicing the above 
indicated charging (filling) methods, wherein the capsule was made of a gas impermeable 
material with a sealed output channel and by providing a sorbent-free portion of 
sufficient volume for placing of a predetermined amount of a solidified gas and by such a 
construction of the body that makes it possible to place the solidified gas into the body. 
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BRIEF DESCRIPTION OF DRAWINGS 

The advantages and the detailed description of the present invention will be clear 
when considering the further best embodiments of the invention with reference to the 
accompanying diagrammatic drawings wherein: 
FIG.l is a schematic representation of the capsule. 
FIG.2 is a cross-section of two portions and a joint with an elastic ring. 
FIG.3a is a cross-section of two portions with a petal-shaped elastic element formed by 
the body. 

FIG,3b is a cross-section of a petal shown in FIG.3a. 

FIG.4 is a representation of a capsule body part with an elastic element as a cap installed 
in the window of the body. 

FIG. 5 is a cross-section of the part of the capsule body with an outlet channel sealed with 
molecular sieve and a barrier diaphragm. 

DETAILED DESCRIPTION 

The capsule (FIG.l) consists of a body 1 ? sorbent part 2 for gas sorbtion (gas isn't 
represented on the FIG.l). outlet sealed channel 3 and sorbent free space 4, which 
includes the preset amount of gas to be sorbed both in the solid and in the liquid phase. 
The sealing of the outlet channel 3 can be made as a valve with an elastic element, which 
opens the gas outlet from the capsule 1 only when the pressure inside the capsule exceeds 
the environmental pressure on the preset value. 

The elastic element 5 can be made as an elastic ring, as the FIG.2 represents, 
which is installed at the outlet opening of the sealed outlet channel, which is formed by 
the fitting assembly between parts 7 and 6 of the body in this modification, and which 
opens the gas output from the capsule only when the pressure differential between the 
outer and inner surfaces of this ring exceeds the operating pressure differential, which 
causes the gas output through the output opening of channel 3. In this embodiment of the 
capsule the elasticity of the elastic ring 5, e.g. made of rubber, is fixed by the required 
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deformation, producing the compressions, which exceed the tensions, caused by the 
operating pressure differential. 

Elastic element 5 can be made as a petal-shaped element 8. formed by the body 
part, as represented in the FIG.3, what is the simplest way for shape installing, which 
doesn't require the mutual positioning of the device surface and provides the close 
hermetic surfaces fitting of the body parts 6 and 7. To place one body part onto another, 
one of them, part 7, placed inside the fitting assembly, the slit 9 can be made in the 
holding shoulder; they facilitate the moving of the parts when processing the installation 
6, 

At the same time it is possible to make element 5 as a diaphragm, elastic cap, 
clamp, cotter and other known constructive elements, which provides the set compression 
value of the elastic element 5 and permits the gas outlet 

Inter alia the elastic element 5 can be designed as a cap, made e.g. of rubber and 
installed in window 10 of body 1, as represented on the FIG. 4. Providing such 
embodi ment of elastic element 5, it can serve as a locking element, closing the window 
10 after charging the capsule by sorbent particles 2 and gas to be sorbed in the solid 
phase. 

The sealing of the outlet channel 3 can be made as a molecular sieve, as FIG. 1 
and FIG .5 represent, which is installed in the output opening of the sealed outlet channel 
3, formed by this embodiment by the toe of body 1 . Such element provides passing 
through the outlet channel only the molecules of the gas and stops the molecules of big 
diameter, e.g. organic ones, typical for the compositions, which practically include all 
possible fields of capsule using, which are made in accordance with the invention. 
To prevent the premature gas loss from the capsule, before its pressure increases to the 
preset value (when gas changes the solid or liquid phase to the gaseous, absorbing 
simultaneously gas in the sorbent material 2) the outlet channel can be provided with the 
barrier diaphragm 12. The gas outlet prevention can also be achieved providing the 
sealing arrangement of outlet channel 3, which is constructed, accordingly the FIG.2, as 
elastic ring 5 or cap in the charging window 10, where the cap is placed after gas and 
sorbent material charging as additional means to prevent the passing into body 1, when 
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pressure inside the capsule is lower than one of the environmental components, which 
either cause gas ejecting out of the sorbent material or influence the required quality of 
the medium, e.g. in the case of using the capsule as propellant gas source in spray cans 
for perfumery. 

It is advisable to foresee the means, preventing the passing of the sorbent particles 
into channel 3 for gas passing, they can be porous elements, constructed as a part of body 
L e.g. as a grating at the inlet opening of channel 3, or as separate filter gas permeable 
elements of molecular sieve 1 1, which separate the space of sorbent particles from the 
outlet opening of channel 3. 

Elastic element 5 can be made as an elastic sleeve, which envelops body 1 and 
closes the gas output from the caps ule, if there is no pressure differential in and out of 
body 1. 

The capsule works the following way. 

During charging and short-time storage, e.g. at the pipe line or in the store, the 
inner overpressure of the capsule does not reach the preset value until the solid phase of 
the gas to be sorbed, vapouring under the influence of the environment, saturates the 
sorbent material to the preset level, wherein the lower sorption temperature assists, which 
is provided by the heat extraction for the phase transition of gas. 

Herewith the closing of the outlet opening is provided by elastic element 5, as it is 
withheld by the compressions from the moving. 

This way the hermetic encapsulating of the sealed outlet channel is provided. 
When placing the capsule into the operation medium, e.g. inside the container, where the 
overpressure is to be created, the phase gas transition results in the pressure increasing 
inside the capsule, and elastic element 5 designed as elastic petal of sealing 8 (FIG.3) 
releases and goes off the surface by the influence of the inner pressure in the capsule, 
connecting such a way the space of sorbent 2 with the capsule environment through outlet 
channel 3. Gas goes out of the capsule until the pressure out of the capsule grows to the 
value, which differs from the pressure value in the sorbent material space 2 by the preset 
value, wherefore the elastic sealing element 5 (FIGs. 1.2 and 4), 8 (FIG. 3) returns into 
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its Initial position and closes the gas passing from the sorbent material space 2 through 
the output opening of the channel 3. 

When pressure goes down in the operation environment, the aforementioned 
process is repeated. 

There is necessary and sufficient regardless of the chosen real constructions for 
solving of the posed problem with the achievement of technical result to realize the 
above-described charge method, where the capsule charging is provided by the placing of 
the sorbent material into the capsule with sorbent particle retention property and 
possibility to outlet the gas out of the capsule and gas sorbing by the sorbent material in 
accordance with the invention form a free space inside the capsule, wherein the preset gas 
amount in solid phase is loaded. 

To prevent the gas output of the capsule when charging it and to improve the 
sorbent saturation conditions, gas is loaded into the capsule before saturating the capsule 
by sorbent material. 

To simplify and speed up the charging process of the capsule, it is cylinder- 
shaped, and consists of two or more parts. 

Such charging process is advisable to be accomplished in the pipe-line mode, 
direct before placing the capsule into its the operating device, e.g. into the dispensing 
packing for maximum using of the gas, which is placed in the capsule. 
As the experiments demonstrated, the typical process time of the phase transition CO 2 
makes dozens of seconds (when placing the CO 2 into the plastic cylinder in the dense 
hard condition), what exceeds by more than a degree the typical operation speeds of the 
industrial aerosol lines. 

When considering tins factor value by using of the capsule as a gas source in the 
pressure dispensing container for creating of the necessary gas pressure higher than 0 J 
MPa for the complete liquid dispersion of the volume 250ml providing that the gas 
outage out of the liquid and a capsule is chosen in the dispersing container as the minimal 
one (e.g. less than 25ml). In this case the required gas amount, desorbed from the capsule 
into the dispersing container should be not less than 750ml or about L5g when using CO 
2 as gas. When using water or compounds on its ground as the liquid to be sprayed to 
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provide the necessary pressure inside the package both gas absorption by water, which 
will require the additional gas sorption 0.4g for start pressure 0,75.MPa and charging with 
gas of the outage, which will require G.4g, must be taken in account. With allowance for 
the rest gas content in the sorbent material at the level of 0,5 g by the end pressure 0.3 
MPa the total amount of gas, charging the capsule with the reserve for losses by charging 
will make nearly 3g. 

Herewith when using charcoal of the SKT type as sorbent material and providing 
the start pressure which equals G.75MPa in body 1 of the capsule by the temperature 22 0 
C the required amount of the sorbent material should be about 5g, it will require the 
volume not less than 12ml by the capsule charging density of the sorbent material 
0,4g/mL 

The necessary space volume for the solid phase placing of CO 2 by the preset 
amount 2.5g will make nearly 2.5 ml (by sealing the solid phase to lg/ml). 
By vapouring of the above indicated amount of CO 2 inside the capsule, placed in the 
dispensing package, gas will be particularly sorbed in the sorbent material to the balance 
condition, determined by the pressure inside the capsule and by the balance temperature, 
what will make by the above indicated conditions about 1 ,8g of the sorbed gas. The rest 
part of the vapoured solid phase of CO 2 will be sorbed by liquid, will charge the outage 
of the dispensing package and will be lost by the charging process. 
It is advisable to use CO 2 * Ar ? N 2 , O 2 , N 2 0 ? as gas. and charcoal, zeolit silica gel or 
their mixtures as sorbent material. Selection of different types of sorbent materials (e.g. 
charcoal + zeolit) permits to optimize the operation conditions of charging, storage and 
usage of the capsule. 

As the example of the charging method, described in the present invention, can 
serve the following circuit, related to the above-described device. 

The sorbent material, prepared to charging, i.e. degaserated. e.g. by the vacuum 
treatment and/or by heating, is placed into body 1 of the capsule, then the solid phase (so 
called "dry ice") shaped as a pill, bar or ball is input into the capsule, e.g. through 
window 10 in body L then elastic element 5, which joints hermetically to the inlet 
opening, and is made like a rubber cap in this embodiment, is put into window 10. 

9 

Received from < 1 7818639931 > at 9/9/03 4:58:26 PM [Eastern Daylight Time] 


